INTRODUCTION
Chordomas originate from remnants of the embryonic notochord and account for < 2% of all malignant bone tumors (1) .
Although chordomas are low-grade tumors, they have a high rate of local recurrence, which makes clinical manifestation of a chordoma similar to a malignant tumor (2) . In most cases, the initial clinical manifestations of a chordoma are neurological deficits caused by direct local invasion or the mass effect on adjacent structures (3). The incidence of chordoma metastasis varies widely at 3-48%. Common sites for chordoma metastasis are the lungs, liver, bone, and lymph nodes without clear predominance (4) . We experienced a case of spinal cerebrospinal fluid (CSF) seeding of a clival chordoma, which was an uncommon metastatic site.
CASE REPORT
An 18-year-old woman presented with hip pain for the past month. She had visited the emergency room 5 years ago for acute onset dysarthria. At that time, brain magnetic resonance imaging (MRI) was performed, and a brain tumor was detected incidentally. The brain MRI showed a lobulated heterogeneously enhancing mass, involving the entire clivus and extending to the upper cervical level with compression of the brain stem. The mass showed high signal intensity on sagittal T2-weighted images and was considered a clival chordoma (Fig. 1A-C) . The patient underwent decompression of the mass through the trans-sphenoidal approach. The dura was focally perforated due to direct invasion by the tumor. The histopathological examination of the clival mass was consistent with chordoma ( Fig. 1D) Chordomas originate from remnants of the embryonic notochord and account for < 2% of all malignant bone tumors. Chordomas have a high rate of local recurrence. However, spinal cerebrospinal fluid (CSF) seeding of a chordoma is extremely rare. Here, we present a very rare case of clival chordoma with spinal seeding. Radiologists should consider spinal CSF seeding of a clival chordoma, particularly when accompanied by signs of dural perforation or caudal extension. Few mitotic figures were detected (Fig. 2D) . These findings were consistent with a chordoma.
DISCUSSION
A chordoma is a rare tumor and most primary chordomas are located in the sacrococcygeal region (62-73%), with only 7-10% A surgical procedure is a predisposing factor for spreading a clival chordoma to the spinal intradural space. In particular, tumor spreading can occur frequently when surgical manipulation involves the dural space (9) . The classic approach for a clival chordoma is from the extra-dura without destroying the intradural space but manipulation of the intradural space is inevitable, as some tumors have already invaded the intradural space.
In our case, the dura had been perforated during the initial intraoperative inspection. Therefore, we assumed that the spinal CSF seeding may have been to the dural perforation due to direct invasion of the tumor.
The proliferative capability of a chordoma is indicated by the Ki-67 labeling index (LI). A higher Ki-67 LI is observed with a faster growth rate. In addition, the tumor Ki-67 LI tends to increase during long-term follow-up (10). In our case, the Ki-67
LI was low and we determined the Ki-67 LI only at the first biopsy specimen. However, if serial Ki-67 LIs were determined in our case, we may have suspected distant spinal CSF seeding of the chordoma due to the increase in the Ki-67 LI. We suggest that the Ki-67 should be calculated initially and at the follow-up.
Further evaluation, such as spinal MRI, should be performed to rule out distant metastasis of the chordoma if the Ki-67 LI is at the follow-up.
Spinal CSF seeding of a clival chordoma is extremely rare, and a prolonged diagnosis of spinal CSF seeding of a clival chordoma is even more uncommon. In our case, we suspected that spinal CSF seeding of the chordoma was related to the dural perforation and caudal extension of the mass.
Although rare, spinal CSF seeding can occur, particularly when accompanied by dural perforation or caudal extension of the mass. Therefore, when a high Ki-67 LI, dural perforation, or caudal extension of the mass are detected in pateint with a clival chordoma, long-term follow-up and close observations with spinal MRI should be carried out to rule out the possibility of spinal CSF seeding from the clival chordoma.
